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2. 00 -00. 0 TEST DESCRIPTION 

00. 1 MODIFICATIONS 

See Release Sheet 
00. 2 DESCRIPTION 

This program is designed to test: 

1. All circuitry used to detect machine and program 
errors that result in SYSTEM CHECKS. (In this 
writeup and program, the words "SYSTEM CHECKS" 
and "ALARMS" are synonymous. ) 

2. All circuitry used to cause a MASTER ERROR as a 
result of a SYSTEM CHECK 

3. All MASTER ERROR circuitry that is used, or re- 
quired, to properly cause an error stop, error restart 
and error reset - restart as determined by the 
CHECK CONTROL switch setting. 

This program checks all circuits in the above categories 
except those listed in Appe-dix I of this writeup. 

This program assumes that the current CPU error de- 
tection or reliability program has been successfully run 
with no alarms occurring. 

This program is made in tv.o sections. Under normal 
operation, only the first, or "automatic", section is 
run. If TAD4 is set to a one, the second, or "manual", 
section will also be run. 

AUTOMATIC SECTION. This section includes the 
majority of the program. It checks all the alarm cir- 
cuitry that can be checked by program means with the 
check control switch in normal, restart and reset-re- 
start modes. The word "automatic" is probably a mis- 
nomer since several manual interventions are required 
to change switch settings. Also, although the majority 
of the possible errors in this section will be detected 
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by program means, some require visual observation 
by the operator as indicated by program typeouts. 

The first routine of the program operates in normal 
mode, and requires the operator to perform checks 
using the "CHECK TEST" switches. Error indications 
are entirely visual. 

The next routine operates in restart mode. Its errors 
will be detected by program means, unless an "alarm" 
stop occurrs. 

The majority of the automatic section then operates in 
reset-restart mode. All errors are detected by pro- 
gram means except for the possibility of an "alarm" 
stop. 

Five routines (six routines if you have a 1405) will then 
operate in normal mode. Error indications are com- 
pletely visual for these routines. 

Unless TAD4 is set to one, the program will normally 
end here. 

MANUAL SECTION. This section is termed "Manual" 
because each of the eight routines included require the 
operator to ground a pin on the backpanel of the CPU. 
As stated earlier, this section will be run only if re- 
quested by setting TAD4 to a one. Since this section 
checks only circuit inputs, and no transistors, it should 
be necessary to run it only on a new system, or after 
an engineering change has been completed. See Appendix 
I for specific circuitry checked by the manual section. 
(The manual section should also be run upon initial re- 
ceipt of this program. ) Because of the grounding of 
backpanel pins, the routines in the manual section will 
not necessarily check the settings of the standard TADS. 
You will have to refer to each individual routine listing 
to see how they handle looping, error halts, etc. 
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00. 3 EQUIPMENT REQUIRED 

1410 or 1410 ACC CPU, Console Printer, any size 
memory. 

Other equipment used only if it is attached to your system: 
1311 IMPAC with SEEK OVERLAP and SCAN fea- 
tures. (Program performs only SEEK and SCAN 
operations. It will not WRITE) 

1405 FILE (Program will write on the C. E. tracks 
only. ) 

00.4 CARD DECK 

7 Cards ...... Load Program 

1 Card ................. Core Clear Card 

J67 Cards ............... Program 

(Cards numbered 001 - 167) 

Card numbered 0C4- contains all TADS 

Card numbered 001 is STANDARD SYSTEM 

CONTROL CARD 
Card numbered 002 is STANDARD 
CHANNEL 1 CONTROL CARD 
Card numbered 003 is STANDARD 
CHANNEL 2 CONTROL CARD 
I 1 Card. • Execute Card (Branch to 2000) 

00. 5 MACHINE E. C. LEVEL 

}. 251818 ' 

00.6 PASS LENGTH 

S 2.5 Minutes - Auto Section Only (Normal Pass) 



6.5 Minutes - Auto and Manual Sections 



•i 
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The actual machine running time is very short. The 
above times represent the average times required to 
run the program with all manual interventions included. 

2.00 .01.0 LOADING PROCEDURES 

1. Display memory location 00000. 

2. Alter to — 

RL.%1 100011$. For channel 1 reader 
vv v 

XLUl 10Q011$. For channel 2 reader 

RL%B000011$? For channel 1 tape* 

! 

XLrfB000011$. For channel 2 tape* 

___3. Set to RUN, RESET, START. 

*Notei This procedure will load the current 
diagnostic tape control program. To 
select a specific diagnostic from tape, 
refer to the control program's writeup. 

2.00 .02.0 OPERATING PROCEDURES 

Load Program. 

Program will normally type its identity followed by 
specific instructions to the operator. At its completion, 
it will return to the load program. 

Normal program operation may be altered at any time 
by using the "Inquiry Request Key" and the "Program 
Alter RoutineV to set one, or several, of the follow- 
ing TADS to "1". 

ADDRESS IF NOT 1 (NORMAL) IF SET TO ONE 

01000 Normal Typeouts Bypass typeouts for 

I scoping. (Typeouts 

j giving directions to 

L the operator will not 

; be bypassed. ) 



i- 
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TAD 


ADDRESS 


IF NOT 1 (NORMAL) 


IF SET TO ONE 


1 


01001 


No Loops 


Loop present routine. 


2 


01002 


No Error Halts 


Halt on error. 


3 


01003 


Single Program Pass 


Repeat program. 


4 


01004 


Run Auto Section Only 


Run entire program. 


5 


01005 


No Effect 


Repeat the RESET - 








RESTART MODE 








routines in the Auto 








Section. 



2. 00 . 03. 0 OPERATING HINTS AND COMMENTS 



Most of the 1410 CPU incorporates "Fail Safe" 
circuitry. However, in order for this fail safe 
circuitry to be effective, the "System Check" or 
"Alarm" circuitry must be capable of detecting 
circuit and program errors. Much of the alarm 
circuitry is not "fail safe". This program is meant 
to fill this gap. After successful completion of this 
program, you should be able to assume that your 
alarm circuitry will detect all errors that it is de- 
signed to detect. (Exception - Failures of those 
circuits listed in Appendix I. ) 

There is a HALT in the program listing for every 
conceivable alarm circuit failure. (This includes 
the errors that must be detected by visual means.) 
Directly following each of these halts in the listing is 
a brief statement indicating the probable reason for 
the failure. Most of these halts will also have a logic 
page and scope point listed after the error statement. 

These error statements and scope points will be 
accurate only if all previous routines have been 
successfully run. The first error indication in the 
program should always be the most accurate. 

When it is desired to loop a routine for scoping, and 
error typeouts are not desired, setting TADSO&ltoal, and 
TAD2toI, by use of the Program Alter Routine, will 
result in a tighter loop than if only TAD 1 is a one. 
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When running the manual section of the program, the 
standard TADS will not necessarily have any effect on 
the program operation. For these eight routines, it 
will be necessary to refer to each routine listing in 
order to determine how to scope loop, etc. 

2. 00 . .04.0 PROGRAM STOPS AND RESTARTS 

04. 1 PROGRAM STOPS 

There are several program stops to allow the 
operator to change switch settings, visually check for 
errors, etc. In all such cases, the halt will be pre- 
ceded by a typeout of directions to the operator. (See 
Section 2. XX. 05. 1 for typeout explanations.) 

Every program detected error will cause an error 
halt to occur if TAD 2 is a one. These halts are pro- 
vided for every program detectable error. Refer to 
the IAR address in the listing for an explanation of a 
specific error. 

04. 2 PROGRAM RESTARTS 

02000 Program may be restarted from the begin- 

ning at any time by starting at address 
2000. 

00030 You may restart the program, at the be- 

ginning of the last routine run, by starting 
at address 30 at any time. 

FIRST ADDRESS You may restart the program 

OF ANY ROUTINE at the first address of any 

routine at any time. 

You MAY NOT restart the program by a RESET- 
START action except upon completion of the program. 
Address 00001 is necessarily used by the program for 
automatic reset-restarts. 
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TYPEOUTS (See Appendix II for examples of 
actual program typeouts. ) 

NON ERROR TYPEOUTS 
C022C 

Program identification typed at program 
beginning. 

CONTROL CARD INFO IS MISSING 

You should never receive this typeout. It is an 
indication that the operator did not enter system 
and channel control card information. 

PRINT CTRL TO NRML 

Place the PRINT OUT CONTROL switch in the 
NORMAL position and start. 

CHK CTRL TO NRML 

Place the CHECK CONTROL switch in the STOP 

NORMAL position and start. 

CHKTSTSWCHK: 

1. COMP RESET, PRESS A CHK TST SW, START 

2. CHECK FOR: 

STOP WITH ALL PROCESS ALARMS ON 
TYPEOUT: 

SW. 1 -E tt$*£S 

SW.2-E BLANK 

SW. 3-E 00002 

3. IF WRONG-ERR XXXXX 

4. REPEAT 1-3 FOR 3 CHK TESTS 
FOR NEXT CHK-RESET, START, START 

This series of typeouts is provided by the first 
routine of the program. At the completion of 
the typeouts, depress (and hold in) check test 
switch 1. Computer reset, and press start. All 
process alarm indicators should come on. The 
typeout should be as illustrated for "SW. 1". 
(Plus AAR, BAR, etc. ) 
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The same actions should be taken for check 
test switches 2 and 3. (Switch 2 IAR typeout 
should be bbbbb unless you have a 10K machine. 
In this case, it should be Obbbb. ) 

If all process alarm indicators are not on for 

each switch or if the typeout is incorrect, refer 

to the error halt address indicated above by XXXXX. 

To continue the program, COMPUTER RESET, 
and depress START twice. 

INHIBIT PRINTOUT 

Place the PRINTOUT CONTROL switch to the 
INHIBIT position and start. 

CHK CTRL TO RSTRT 

Place the CHECK CONTROL switch in the 
RESTART position and start. 

IF THIS MODE ERR STOPS-ERR XXXXX 

This typeout is provided after placing the CHECK 
CONTROL switch in the RESTART or RESET - 
RESTART position. If, while the switch is so 
positioned, the machine should stop due to a 
SYSTEM CHECK, refer to the error halt at the 
address indicated above by XXXXX. 

CHK CTRL TO RST -RSTRT 

Place the CHECK CONTROL switch in the RESET- 
RESTART position and start. 

1405 C.E. TST & 1405 CMP DISABLE TO ON 

This typeout will occur only if your channel con- 
trol cards indicate you have a 1405 attached to 
your system. Place the C.E. TEST and the 
UNEQUAL COMPARE INOP switches to on. Also, 
the low order 1405 module for each channel should 
be made ready. 
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1405 SWITCHES TO NORMAL 

This typeout will occur at the end of the 
program if the program has requested 1405 
switch changes. Restore 1405 switches to 
normal. 

--- ALARM: 

OFF -ERR XXXXX 

ON -OK, COMP RESET, START 

When this typeout occurs, the alarm indicated 

by the 's should be on. If it is not, refer to 

the error halt in the listing at the address indi- 
cated by the XXX' s. To continue the program, 
computer reset and start. 

ALARM: 

NOT ON ALONE -ERR XXXXX 

ON ALONE -OK, RESET, START 

When this typeout occurs, the alarm indicated 

by the 's should be on, and only that alarm 

should be on. If it is not on, or if other alarms 
are on in addition, refer to the error halt in the 
listing indicated above by the XXX' s. 

END C022 AUTO 

This typeout indicates the end of a normal pass 
of C022. 

GRND 11D2D22K&START 

Manual section typeout. Ground the indicated 
backpanel point and depress START. 

UNGRND&START 

Manual section typeout. Remove the ground 
wire and depress start. 
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1 . GRND 11D2C09B&START 

2. ALARM: 

NOT ON ALONE -ERR XXXXX 

ON ALONE -OK, UNGRND, RESET, START 

Manual section typeout. Ground the indicated 
backpanel point and depress START. The 

alarm indicated above by 's should come 

on (and no other alarms should come on). To 
continue the program, remove the ground wire , 
computer reset and start. 

If "1." does not specifically say START, the 
indicated alarm should come on as soon as the 
ground wire, is attached. 

1. GRND 11D2B24C&START 

2. SHUD STOP ON -----ALARM 

3. IF NOT -ERR XXXXX 

4. IF OK-UNGRND, RESET, START 

Manual section typeout. Ground the indicated 
backpanel point and depress START. Check 

to see that the alarm indicated by the 's 

comes on and that the computer stops. To 
continue the program, remove the ground wire , 
computer reset and start. 

END C022 

Typed at the completion of a complete pass of 
the program. 

ERROR TYPEOUTS 

ERR XXXXX 

This typeout is an indication that a program 
detected error occurred. Refer to the error 
halt address in the listing (indicated above by 
XXXXX) for specific error information. 
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Type C022C 



Check Test 
Switch Routine 



Manual check 
of the alarm 
circuits via 
the three 
CHECK TEST 
switches. 



Restart Mode 
Routine 



Check of th e 
RESTART 
mode via a 
program 
created ASS' Y 
CHECK alarmL 



Reset- Restarl 
Mode Routines 



These routines 
check the 
majority of 
the alarm 
circuitry. 




Manual Mode 
Routines 



These routines 
provide alarms 
for visual 
check by the 
operator. 



Yes 




Yes 



~ Type - 
END C022 AUTP 




Run Manual 
Section Routines 



Yes 




Type 
END C022 
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2.00-07.0 
07. 1 



APPENDIX I 



ALARM CIRCUIT INPUTS CHECKED ONLY BY THE 
MANUAL SECTION OF PROGRAM. 



LOGIC 18.14.08 

Circuit 4F Input H 
Circuit 4G Input A 
Circuit 4H Input Q 
Circuit 41 Input H 
Circuit 4G Input B 
Circuit 41 Input G 
Circuit 4H Input P 

LOGIC 18. 14.01 

Circuit 3D Input E 
Circuit 3E Input R 
Circuit 3B Input D 
Circuit 3C Input R 



A channel V. C. 

A Reg Set Error 

Address Exit Error 

A Char Select Error 

B Reg Set Error 

Op Mod Reg Set Error 

B Char Sel Error 

A Char Sel Error 
A Char Sel Error 
A Char Sel Error 
A Char Sel Error 



07.2 



CAUTION - THE FOLLOWING ALARM CIRCUITRY IS 
NOT CHECKED BY THIS PROGRAM. 

It would be impractical for a diagnostic program 
to be of any assistance in checking the following 
groups of circuits: 

LOGIC 12. 12.46 

All circuits meant to detect multiple cycle 
control latches being on at the same time. (The 
circuits on this logic page that are meant to 
detect the lack of any cycle control latch being 
on are checked in the auto section of the program. ) 

LOGIC 18. 14.01 

Circuit Inputs 3B-E, 3C-G, 3D-D and 3E-G. 

These four circuit inputs are used to detect 
multiple A Character Selections. Specifically, 
they are meant to check for OP MOD - F2 
multiple selections and E2 - F2 multiple 
selections. 
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LOGIC 12. 12.43 

Circuits ID, IE, 2E, 2F, 3F. 
Circuit Input 1G-G. 

These circuits are for the purpose of detecting 
a NO LAST LOGIC GATE condition, and 
causing an INSTRUCTION CHECK as a result. 
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S 01789 01788 01188 .V 555 T0bb 

R CHK TST SW CHK: 

R 1.C0MP RESET, PRESS A CHK TST SW> START 

R 2. CHECK FOR: 

R STOP WITH ALL PROCESS ALARMS ON 

R typeout: 

R SW.l-E **t*S 

R 

R SW.2-E BLANK 

R SW.3-E 00002 

R 3. IF WRONG-ERR 02579 

R 4 . REPEAT 1-3 FOR 3 CHK TESTS 

R FOR NFXT CHK- RES FT, START, START 



s 


02579 


02580 


02579 


.A 


77b 


T0bb 


E 


iilis 




isyxz 


Jb 


JJJ 


bbbb 


E 


bbbbb 


02580 


02579 


bb 


bb 


bbbb 


E 


00002 


02580 


02579 


Jb 




bbbb 


S 
R 
R 


02579 02580 02579 . A 
INHIBIT PRINTOUT 
CHK CTRL TO RSTRT 


77b 


bbbb 


S 


02714 


02713 


01188 


.V 


/ / / 


T0bb 



R IF THIS MODE ERR STOPS-ERR 02853 

R CHK CTRL TO RST-RSTRT 

R 1405 C.E.TST 5 1405 CMP DISABLE TO ON 

R IF THIS MODE ERR STOPS-ERR 02997 

R CHK CTRL TO NRML 

R 10 I NTRLK ALARM: 

R OFF-ERR 06392 

R 0N-0K,COMP RESET, START 

R ADDRESS CHK ALARM: 

R OFF-ERR 06508 

R ON-QK,COMP RESET, START 

R RBC I NTRLK ALARM: 

R OFF-ERR 06784 

R ON-OK,COMP RESET, START 

R INSTRUCT CHK ALARM: 

R NOT ON ALONE-ERR 06953 

R ON ALONE-OK, RESET, START 

R OP REG SET ALARM: 

R NOT ON ALONE-ERR 07095 

R ON ALONE-OK, RESET, START 



R C022A 
R PRINT CTRL TO NRML 
R CHK CTRL TO NRML 



R 1405 SWITCHFS TO NORMAL 
R END C022 AUTO 
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R CHK CTRL TO RST-RSTRT Page 01? 

R GRND 1 1D2D22KESTART 

R UNCRNDS START 

R CHK CTRL TO N'RML 

R 1 . GRND 11D2D26DSSTART 

R 2. A REG SET ALARM: 

R NOT ON ALONE-FRR 07607 

R ON ALONE-OK, UNGRND, RFSFT , START 

R 1 . GRND 11D2C09BS START 

R 2.ADDR EXIT ALARM: 

R NOT ON ALONF-ERR 07 762 

R ON ALONF-OK, UNGRND, RFSFT, START 

R 1 . GRND 11D2C07DSSTART 

R 2. A CHAR SEL ALARM: 

R NOT ON ALONF-ERR 07913 

R ON ALONE-OK, UNGRND, RESET, START 

R 1 . GRND 11D2C04P 

R 2. A CHAR SEL ALARM: 

R NOT ON ALONF-ERR 08056 

R ON ALONE-OK, UNGRND, RESET, START 

R 1 . GRND 11D2B23PSSTART 

R 2.E REG SFT ALARM: 

R NOT ON ALONE-ERR 08214 

R ON ALONE-OK, UNGRND, RESET, START 

R 1 . GRND 1 1D2B 24CE START 

R 2.SHUD STOP ON OP MOD SET ALARM 

R 3 . IF NOT-ERR 08408 

R h. IF OK-UNGRND, RESFT, START 

R 1 . GRND 11C3H22BSSTART 

R 2.SHUD STOP ON E CHAR SFL ALARM 

R 3 . IF NOT-ERR 08601 

R k. IF OK-UNGRND, s.ESET, STA RT 

R 14? 5 TC""r "CRM7L 

R END C022 
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